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For use on national-park projects the following alterations 
are to be made: 

1. Wherever the word “forest” appears, the word “park” 
shall be substituted. 

2. On page 26 the paragraph “Title sheet” shall be modi- 
fied as follows: 

The fifth and sixth lines to read “* * * district engineer 
and park superintendent * * #*,” 

3. “ General.”—It is expected that the landscape engineer of 
the Park Service will investigate the route during the period 
of preliminary survey. The chief of party shall assist in 
every way possible and shall follow suggestions made by the 
landscape engineer in so far as they are in accord with previous 
instructions. A report of the landscape engineer’s recom- 
mendations shall be submitted to the district engineer, and any 
of his suggestions not in accord with previous authority given 
the chief of party shall be given spécial attention. 

Special consideration shall be given to scenic features and 
to the preservation of vegetation and avoidance of landscape 
scars. 
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GENERAL INSTRUCTIONS TO CHIEFS OF 
PARTY FOR LOCATION SURVEYS, NATIONAL 
FOREST ROADS 





GENERAL 


The district engineer will designate by letter the chief of 
party, who shall, before leaving, (a) acquire complete informa- 
tion regarding the project; (b) collect an approved list of 
equipment; (c) select his subordinates with the advice of the 
district engineer. 

(a) The papers concerning the project will include the dis- 
trict engineer’s letter, the standard national forest road speci- 
fications, the cooperative agreement (if any has been executed), 
and such township plats and descriptions of corners from the 
United States Surveyor General’s Office, the Land Office, or the 
Forest Service headquarters as will be found useful. 

The district engineer’s letter will describe the project in 
respect to exact location, length, termini, width, standards, 
including grade and minimum radius of curvature, and give 
(reconnaissance) estimate of cost of both survey and construc- 
tion, including a copy of the reconnaissance map and report 
if such have been prepared. The letter will state the modifica- 
tions, if any, of the standard survey methods that will be re- 
quired, and also will give pertinent information regarding the 
location and elevation of any United States Geological Survey 
benches, maps, ete., the vertical control extension-required from 
the survey, the desired make-up of the party and rate of pay, 
per diem allowance, ete. The letter shall include necessary 
instructions regarding rights of way. 

The chief of party will consult his immediate Superior con- 
cerning any doubtful points in regard to the fiscal regulations, 
transportation, reports, salaries, expenses, etc., and will take a 
Supply of all necessary forms (see Location Survey Equipment 
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Check List, Including Forms Listed With General Office Sup- 
plies, p. 27), particularly Form F. R. 57. The General Instruc- 
tions for Field Cost Accounting, Reports, and Forms for Na- 
tional Forest Roads should be strictly followed. Other data 
necessary for a complete understanding of the purpose to be 
served by the road, its relation to existing systems, etc., will be 
found in the files. 

The district engineer will instruct the chief of party regard- 
ing photographs required. 

(b) A list of equipment will be determined by standard pro- 
cedure already existing in the office of the district engineer. 
(See Location Survey Equipment List, p. 27.) 

(c) The number of men in a party for location surveys will 
vary from 8 to 12, including chief, draftsman, and cook. There 
shall be a field draftsman with every party. At least three 
temporary employees should be obtained for the party if pos- 
sible in the vicinity of the job. Paragraph 450 of the adminis- 
trative regulations states that temporary appointments may be 
made without civil-service certification to positions authorized 
by special civil-service regulations for the field season, such as 
rodman, flagman, stakeman, chainman, mechanic, and skilled 
labor engaged on construction work at places remote from the 
cities where there are local and district secretaries. 

At times it may be necessary to employ additional temporary 
axmen, and good judgment must be used in selecting such help 
to avoid any delay of the survey. 


PROCEDURE 


The chief of party and one other man will usually precede 
the party into the field to prepare for subsistence and plan the 
work. Equipment will be brought up by the balance of the 
party. The chief of party will be responsible for the economic 
subsistence of his party and will be required to determine (if 
previous reports do not determine) whether or not economy 
demands the establishment of a camp or camps or the use of 
local ranches for boarding houses. He will personally super- 
vise the ordering of supplies. The first duty of the chief will 
therefore be to arrange for the subsistence and transportation 
of his party, and he should determine as quickly as possible 
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the best means of transportation.- He will designate the organ- 
ization of the transit and level parties and see that each man is 
used to the best advantage for the prosecution of the survey. 
He will personally be responsible for handling of all right-of- 
_Wway matters in the field. He will see that field plans keep up 
with the field work and that the survey at all times is making 
satisfactory progress. When necessary to reduce the party the 
topography section will be dropped and the work of the topo- 
graphy party postponed temporarily. He will report his mail- 
ing and telegraphic address at once with advice as to the best 
route for inspectors to reach his headquarters, will promptly 
answer all letters from the district engineer, and keep all 
reports up to date and forward same promptly. 

National forest road surveys will be made by one standard 
method described below, but this standard may be modified by 
the district engineer when in his judgment the standard of 
proposed construction or the probable postponement of the 
project make modifications desirable. The principal modifica- 
tions that will be required are also described below. All loca- 
tion survey work in the field will be subject to the inspection 
of an immediate representative of the district engineer, who 
will act as chief locator. 


FIELD OPERATIONS 


General Provisions.—The controlling points indicated by the 
recconnaissance survey should be verified and thoroughly inves- 
tigated for the entire line before the survey starts. The con- 
trolling elevations and the allowable grades establish a basis 
for the required development. In addition to such features, 
right of way and use of portions of existing roads may finally 
affect the choice of parts of the located line, and the chief of 
party should bear this in mind in his first investigation. The 
district engineer will give instructions to the chief of party 
as to any modifications of the standard survey type, and may 
require an inspection and a report from him before deciding. 

Transit Lines.—In all cases measured lengths along the tran- 
sit lines should be horizontal and accurate, breaking chain as 
found necessary. Stakes should be purchased at a sawmill and 
not made by the party, except in emergency or where delay to 
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the party would result. <A standard stake approximately 
3% by 11% by 18 inches is recommended, and should be driven 
about 9 inches at every 50 or 100 foot station.* At transit 
points 2 by 2 by 8 inch hubs (with tack and guard stake) 
will be driven and will be triple referenced by transit ties to 
permanent objects, also at points not greater than 1,500 feet 
apart on a single course. When no suitable trees are available 
for references, large stakes may be used. Transit bearings, 
turned on trees or other permanent objects, are often of great 
value. Reference points must in all cases be secure from any 
disturbance occasioned by clearing and grubbing or other op- 
erations incident to construction. The chief of party should in 
general take charge of the axman and precede the balance of 
the party brushing out line and determining grades with a 
hand level. 

Angles will be measured either as deflection angles and 
doubled for check or as azimuth, using in each case a true 
meridian determined from Polaris or sun observation and 
checked approximately every 12 miles by new observation. 
Courses should also be checked by a compass reading. 

In locating all transit lines the chief of party must bear in 
mind the general control, standards of grades and curvature, 
the classification of materials, and the probable excavation 
involved. 

In heading sharp gulleys particular care must be taken to 
furnish sufficient information for at least three tentative lines 
in the design to determine to what extent economy demands 
that the adjacent shoulders shall be cut and to what extent the 
corresponding fill across the gully may be increased. The chief 
of party will be responsible for location of his line in such a 
way as to take advantage of all benches and flatter slopes, 
and must secure sufficient information by cross sections or 
contours to determine the design in this respect before leaving 
the field. 

Notes.—The record of the transit line in the notebook should 
follow standard procedure (see sample). The notes should be 
kept from the bottom of the page upward, with necessary 


1Vifty feet in rough country or where brush or down timber is pres- 
ent. In rare instances distances of 200 feet may be staked on sgur- 
veys for light construction in open country. 
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Sketches on the right-hand page. When beginning a notebook 
it must be properly inscribed in ink with name of the State, 
forest, county, and project. For each day’s run the notes, in- 
cluding list of party, weather, and date, should be signed by 
the recorder. Loose-leaf standard notebooks will be used only 
when specifically ordered by the district engineer to facilitate 
field drafting. 

In addition to the standard topographical features, the transit 
notes of the adopted line will show the extent of clearing 
necessary by stations and specify its character, as pine, fir, 
etc., whether heavy, medium, or light. (See clearing classi- 
fication.) The sketch on the right-hand page will show the 
outline of all visible rock and dot line the probable rock. 
Classification in the field will be checked by two independent 
observers and finally checked by the chief of party. Test pits 
will be dug or holes drilled in doubtful cases. Classify as loose 
rock all material averaging greater than 6 inches and less than 
one-half cubic yard. 

Topographic Data.—The field work must be done with care 
and adequate notes recorded in the field book to insure a 
satisfactory design of the project. This will include the station 
and bearing or deflection of intersecting boundary lines of na- 
tional forests, townships, and counties, also ties to frequent 
Section lines and ties to the two section corners nearest to the 
point where the traverse crosses the section line when any 
right-of-way trouble is involved. Roads, railroads, property 
lines, existing drainage structures, proposed location of guard 
rail, culverts, riprap, retaining walls, new drainage, speciai 
foundations, and the location of road-building material, such 
as. gravel, stone, sand, bridge timber, sawmills, cement-pipe 
factories, will be entered in the notes, giving station, distance, 
etc. Drainage surveys will be required for openings exceeding 
20 feet in span; if United. States Geological Survey sheets or 
other reliable maps are available, this information may be 
sketched from them for the plans; but all data required on the 
standard form for bridge design must be secured, especially 
data for foundations. For crossings greater than 50 feet or 
for steep approaches the bridge data must be sufficient for a 
20-foot scale contour map. 
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Notes should also contain recommendations with reasons by 
the chief of party as to the size, design, and material (concrete, 
corrugated pipe, log culverts, or stone masonry, ete.) of drain- 
age structures at all necessary points, and the possible source 
of supply of construction material and kind. Special record 
must be made of the location, quality, and quantity of all road- 
surfacing material, and the sections of the project which will 
probably require use of the same.” The transitman will check 
his notes each evening. 

Right of Way.—The chief of party himself will interview all 
property owners and will locate his final line where topog- 
raphy, drainage, and natural economic features require, but 
at the same time he must endeavor to avoid objections of 
owners and be scrupulously courteous in his contact with them. 
He will obtain all names and addresses of owners of such 
tracts as involve taking and will endeavor to secure such 
releases as prescribed by the district engineer for any particu- 
lar State or county. Some cases of right of way may require 
running out section lines and property lines, and in open 
country a 300-foot tape or transit and stadia may be used ;° 
the chief of party will report any considerable cost of such 
work separately on Form F. R. 57. The chief of party must 
impress upon all owners that in no case will the Government 
pay for any right of way whatever; nevertheless he must 
endeavor to ascertain the amount of damage likely to be de- 
manded and record such information. When required he will 
prepare such special right-of-way maps either as a separate 
small-scale map or on the standard plan as directed by the 
district engineer. 

Levels and Grades.—See that the level is in adjustment and 
insist on rapid level set-ups. Refer elevations to United States 
Geological Survey or railroad bench marks, or, if not avail- 
able, establish datum by aneroid and state clearly in each 
case how datum is established. Establish bench marks, ap- 
proximately every 1,000 feet, on trees or other permanent 
objects off the right of way, which will not be disturbed 

2If there is any question as to the quality of material for surfacing 
or choice of mere than ane local supply, then 50-pound samples, clearly 
marked, shall be submitted to the district engineer. 
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during construction of the road. When possible avoid the use 
of pine and fir trees, as the gum obliterates the scribing on 
bench marks. 

To extend general vertical control of known elevations, make 
special effort to reference all bench mark elevations to sea 
level through United States Geological Survey benches or from 
Coast and Geodetic Survey benches or from railroad profile 
and set temporary benches each mile and use permanent 
benches * every 6 miles, thoroughly referenced, and report same 
in special memorandum to the district engineer. 

Levels should be checked in all cases by running a double 
set of turning points by the level party, or by a flying line 
of bench levels by either party. Check levels on bench marks 
can be run when the profile of the staked line is run or on 
base-line portions of line while land ties are made. Read the 
rod to hundredths on T. P.’s and bench marks (with target) 
and to tenths for profile or sections (without target). Take 
sufficient levels at connecting roads so that estimate for suit- 
able intersections may be made. Levels on all final lines must 
determine elevations of top of opening and flow line for all 
culverts and crossings. 

In all cases the chief of party shall endeavor to run the field 
line at least one-half of 1 per cent below the maximum grade in 
broken country, provided that this will not materially increase 
the length; 1 per cent below the maximum is preferable in 
very broken country, as slack grade will prove economical in 
working up the design. On all curves of less than 200-foot 
radii, grades should be reduced below the maximum established 
grade and preferable below the adjacent grades on tangents. 
This reduction should be as much as can be accomplished at 
a reasonable cost and should be sufficient for curve compensa- 
tion and future changes in alignment involving reduction in 
length of line. For radii greater than 200 feet no reduction 
is required, Standard level notebook practice will be required. 
(See sample on pp. 36 and 37.) 
nm eer ree | Ns Spee ele Ee 


3 Copper nail with copper washer in wooden bridge is an example of a 
temporary bench, and 2-inch galvanized iron pipe 30 inches long and 
set 24 inches with crow-footed base and metal cap stamped with steel 
die is an example of a permanent bench. Solid rock is better; use a 
carriage bolt cemented in drill hole. 


8 INSTRUCTIONS TO CHIEFS OF PARTY 


Cross sections shall be taken a sufficient distance on both 
sides of the line to permit minor changes of alignment, if neces- 
sary, and to insure that cut and fill slopes fall within the meas- 
ured area. Cross sections must be taken at right angles to 
tangents and on radii lines of curves; notes must indicate 
approximate slope beyond last reading recorded and approxi- 
mate horizontal distance to the end of such slope. 

Cross section work must never be slighted on account of its 
difficulty. Quantities are heaviest where work is most difficult 
and, therefore, the greatest accuracy is essential under such 
conditions. i 

Cross sections will be taken with a Wye level and rod only 
where ground and cover permit rapid work by such method. 
The standard method of cross sectioning will be to use a hand 
level and a light 10-foot level rod, reading to feet and tenths. 
Measure distances from the line horizontally, either with this 
rod or with a metallic tape, and record readings for each set- 
ting of the rod. Horizontal measurements will be to the near- 
est one-half foot and red readings to the nearest tenth. In 
exceptional cases for preliminary data only where slopes are 
uniform, and when specifically instructed by the district engi- 
neer, cross Sections may be taken with an Abney level, offset 
measurements being made parallel with the ground. ° Special 
care is required to check parallelism of tape and ground. When 
using this method slopes may be recorded in degrees or per- 
centage. It is desirable to enter ground elevations instead of 
rod readings in the cross-section notes. 

Safeguard the rodman with a rope on steep cliffs. 

Cross sections will be taken at all stations and at such 
“breaks” of ground as may be necessary to obtain accurate 
quantities. At all stream crossings a section Should be taken 
in the bed of the stream to determine flow line, headroom, etc., 
but such section shall not be used for prism quantities. On 
very light construction in even country, sections may be taken 
at intervals not exceeding 200 feet, where such work may be 
done by turnpiking. 

The cross-section party should check all station numbering 
and should bear in mind that they have much responsibility 
in the classification of materials. The rodman must furnish 
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the recorder with accurate information. The notes must de- 
termine, in addition to careful Classification, the kind of rock 
encountered, whether suitable for walls and abutments, also 
existing cover over ledges. Special sections for drainage pur- 
poses will be taken as needed for adequate information. 

Contours.—In making a survey through very rough country, 
contours may be taken at 5-foot intervals by any standard 
method in lieu of the cross-sectioning method hereinbefore de- 
scribed. A method in common use is to employ a hand level, 
tape, and rod (or measuring rod equipped with levels). <A 
three-man party—topographer and two helpers—is required. 
The topographer stands at the station (say, elevation 103.4) 
and records the distances to the even contours both ways. As- 
Suming the height of eye of the topographer as 5 feet, the first 
uphill rod reading of 3.4 feet puts the head rodman on the 
105-foot contour. The two helpers then advance up the hill at 
5-foot elevation intervals. On the low side the man standing at 
the station must read 8.4 feet on the rod to put the head rod- 
man on the 100-foot contour, and the distance out is recorded. 
The head rodman will carry the tape (or special rod). 

Variations from this method can be made according to the 
judgment of the engineer. To keep horizontal distances from 
line recorded as total distance from the station instead of be- 
tween contours, the rear man can pick up the tape each time at 
the previous reading given by the rodman. Under favorable 
weather conditions plotted sections of the transit line can be 
taken into the field on a small drawing board, and when ori- 
ented the contours may be plotted directly to save transferring 
the data from the field book. . 

In country broken transversely with the line take levels at all 
the breaks. Cross sections at these breaks are later to be 
plotted for quantities. 


STANDARD METHOD FOR LOCATION SURVEYS 


General.—National forest road location surveys will be made, 
unless otherwise directed by the district engineer, on a basis 
of final center line staked in the field before the party leaves. 
By a final line is meant not a line to remain absolutely un- 
changed, but one which will be fixed within such narrow limits 
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as to insure construction being kept within an ordinary width 
of right of way. In a rough and broken country, or where 
long supported (or sustained) grades are required, a pre- 
liminary line will be necessary, and a paper projection will be 
made to determine properly the location of the final line. 

Preliminary Lines.—Preliminary lines should be run accu- 
rately in order to have correct data for the paper projections. . 
A contour method is especially recommended in rough and diffi- 
cult country and on maximum grade. Run levels carefully 
(with bench marks at least every mile) over all preliminary 
lines, which data are to be used later as a check on the final 
location levels. The elevation of all turning. points should be 
carefully recorded in preliminary notes. 

Where, as in fairly level or open country, the final line may 
be selected without preliminary line, the transit line will coin- 
cide with the final location and will be either staked and re- 
corded with the same care as specified for the latter or will 
result in a projected line designed in the field and verified with 
check measurements to the transit line in the field. (See 
below. ) . 

Working Plans.—When a preliminary line is run out and 
used to prepare a map from which the locating engineer can 
make a paper projection, the field draftsman shall first plot and 
check the preliminary line for each day’s run from left to right 
on detail paper 18 inches wide to a scale of 1 inch=100 feet 
(in some cases use 1 inch=50 feet to better advantage) and ink 
in with a fine red line. All transit points will be marked by 
a small circle or triangle and whole stations numbered at inter- 


vals of 5 and 10 and also all P. I’s. All transit lines will be © 


plotted by coordinates. 

When proceeding by the standard survey method (see later) © 
in every case where the topography of certain sections of the 
country is such that the locating engineer can lay down the 
final located line on the ground without the use of preliminary 
lines, the draftsman shall plot completely the plan of such 
portions as prescribed below under “ Office Plans.” The work- 
ing plans for all preliminary lines will be retained and filed 
with the notes as part of the records. 

Preliminary Profile—Before study can be made of the cor- 
rect location of the final line a rapid preliminary profile must be 
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plotted. This profile is to be used as a guide and scales of 1 
inch = 400 feet horizontally and 1 inch = 20 feet or 40 feet 
_ vertically should be used. On this profile will be laid down a 
trial grade line. This profile should be made on the day it is 
taken, so the locator can see if he is within his grade require- 
ment before he leaves the locality. 

Since necessary data for study will already have been shown 
on the working plan, the preliminary profile will consist only 
of a ground line and trial grade line. After the center line is 
located and the working profile prepared the preliminary profile 
may be laid aside. 

Preliminary Cross Section.— Where, instead of contours, cross 
sections are taken to aid the locator in establishing the final 
center line, they shall be plotted on separate sheets to any scale 
convenient for study. Since no quantities are to be based on 
them save in a general way, no refinements in this plotting are 
necessary. 

Final Located Line.—The working plan from the preliminary 
line with contours (or with preliminary cross sections) and 
preliminary profile, with trial grade line having been prepared, 
the approximately correct position of the final located line may 
be determined. This location line shall be one on which quanti- 
ties may be balanced as closely as the nature of the country 
permits and a line on which right-of-way acquisitions may be 
based with certainty. It will be largely the result accomplished 
by the chief of party in the field from a careful study with the 
preliminary profile and working plan in hand. The line will 
require due consideration of future requirements of the road 
and will avoid danger points in contemplation of the probable 
increased traffic. On projects requiring hand work, long hauls 
are to be avoided, and it is to be remembered that heavy steam 
Shovel cuts require one-way hauls. Great Gare will be taken on 
Side hills. As soon as each section of the final plans is com- 
pleted the chief of party will take the plan into the field and 
again compare it with the ground. This final line will be, in 
short, a well-studied line laid down in accordance with standard 
transit-line procedure and completely staked, including curves, 

Cross sections on the staked center line shall be made as 
directed under “ Field Operations.” 

95762 °—26— —9 
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Modification of Standard Method of Location Surveys.— 
Whenever (@) the type of proposed construction, (b) the nature 
of the ground and cover, or (c) the probable postponement of 
actual construction, in the judgment of the district engineer, 
demands that modification be made in the standard type of loca- 
tion survey, written directions shall be issued to the chief of 
party. As pointed out above, in order that he may be fully 
informed as to the desired modification, the district engineer 
may first require a special field report from the chief of party. 

The principal modifications permissible will be: 

First—A changing of the entire method to a base-line or 
transit-line survey with field-office projection for the entire 
final located line. This method will, in general, be permitted 
only where it is possible to run the base line within 5 or 10. 
feet of the proposed center line, and where time and size of 
party will permit working up the projected line in the field. In 
this case a field check of measurements from the base line to 
the projected line will be made at all critical points or sections 
before the party returns to headquarters. In running survey — 
by the base-line method all curves with total deflection angles 
greater than 20° shall be staked in the field as projected and 
sufficient ties made with the adjacent projected line, also neces- 
sary station equations noted. Contours will usually be re- 
quired for locating curves and projecting the line at all heavy- 
cut sections or difficult ground along supported grade. If in 
exceptional cases excessive cutting and brushing is required in 
order to permit the staking of curves, the district engineer may 
order such staking to be omitted. In this case for deflection 
angles greater than 30° short tangents and additional P. I’s 
shall be used to fit the line closely to the ground. 

The above modification will usually occur where it is neces- 
sary to curtail the expense of the location survey. It is under- 
stood that the corresponding expense of field engineering on 
construction will, however, probably be increased. If the date 
of beginning of the proposed construction is uncertain and dis- 
tant, also if the type of construction is very light (for example, 
for a project less than 12 feet wide or for a turnpike job), the 
base-line type of survey will generally be required. On ex- 
tremely light work a 200-foot steel tape may be used and a pre- 
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liminary type of profile run with cross sections at approxi- 
mately 200-foot intervales. 

Second.—Under the standard location survey procedure with 
a staked center line it may be found, particularly in the north- 
west coast areas, that the density of forest cover interferes with 
the complete staking of the line. In such cases, on certain 
intervals of the survey, a base line with projection will be per- 
mitted, provided that projection is checked in the field. 

Third.—In open country where the question of projection is 
of secondary importance the transit or base line may at once 
become the final staked center line, without recourse to a pre- 
liminary or working plan or profile. 

Whatever modifications of the standard location survey are 
used, the final profile shall be compared with the ground by 
the chief of party as a last field check before proceeding to 
the headquarters office. If possible, he should be accompanied 
by the bridge engineer to check the layout, prepared design, and 
tentative estimate of major structures, including retaining 
walls. 

If any part of a staked center line needs to be rerun, this 
shall be done in the field if possible, otherwise suitable nota- 
tions shall be made on the plan and in the transit notes to in- 
dicate clearly what is required to identify exactly the portions 
_of line to be restaked. 


DESIGN AND ESTIMATE 


General.—Design procedure will include all field and head- 
quarters’ office work from the plotting of the first preliminary 
line to the completion of tracings, estimate, and Specifications. 
The cost of national forest roads depends largely on the exca- 
vation required. The location and design of the road deter- 
mines this required excavation. The importance of both is, 
therefore, evident. The object of a final staked location line 
in the field is largely to improve the design. The final cor- 
rected design of line and grade must show economically bal- 
anced quantities with suitable allowance for Shrinkage, super- 
elevation, sloughing, and erosion of banks, and must at the 
Same time present acceptable curvature and grade, 


14 INSTRUCTIONS TO CHIEFS OF PARTY 


It is to be remembered that side-hill gradient may be a less 
determining factor than alignment, and that slight alteration 
in line may greatly affect the quantities. Also, on side hills 
the design must be stable. It must not be assumed that a 
down-hill slope will hold a fill if the field data do not clearly 
so indicate. | 

Before proceeding with the design read carefully the National 
Forest Road Specifications. 

Office Plans.—The directions for preliminary or working plan 
for Standard procedure have been given. Similarly, the office 
plan of the final transit line shall be plotted daily in black ink 
from left to right on 22-inch detail paper. The standard scale 
will be 1 inch = 100 feet, and stations will be numbered at 
such intervals as directed under working plans, and all full 
stations shall be noted with a 4%-inch crossline. In excep- 
tionally difficult or rough country a scale of 1 inch = 50 feet 
may be required for the entire line or for portions thereof. 
For light construction (such as grader work) in exceptionally 
open country or for other specific reasons a scale of 1 inch = 
200 feet, for the office plan may sometimes be authorized by 
the district engineer. 

The office plan will be the record of the topography, the 
design and staked location resulting from the careful field 
survey and study of the preliminary working plan, including 
contours, profile, and cross sections, which, as heretofore stated, 
should be compared by the chief of party with the ground 
before leaving the field. On this plan will be the record and 
dimensions of all proposed construction. 

Proposed structures must be shown with great care. Pencil 
while in the field (in writing if not to be traced) on the detail 
sheet of plans sufficient notes to indicate availability of ma- 
terial for structures and all other data for the designer at 
the headquarters’ office. Show direction of stream flow by 
arrow; make liberal notes as to forest cover, soil, rock slides, 
walls, special drainage, ete. In flat country sizable bowlder ma- 
terial for paving fords of small streams is desirable. In cer- 
tain drainage areas clean bowlders are present and permit the 
use of class D concrete and the location of such material should 
be recorded. The location and amount of sand, gravel, ete., 
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which may be used for surfacing or for concrete should al- 
ways be given. ; 

The length of culvert is important; it must be sufficient to 
permit placing on solid ground at,the bottom of the fill and 
may best be determined by plotting an accurate cross section. 
Reduce the number of headwalls (if necessary to extend 
pipe) on downhill ends of pipe culverts. Uphill headwalls 
should be set clear of any possible obstruction to traffic. (See 
sheet of standard culvert design.) Data on the field plan 
should indicate whether or not corrugated metal culverts are 
desirable. Commercial lengths of corrugated metal culvert 
vary by 2 feet. The use of 30-inch diameter as a maximum - 
should, in general, be adopted, although 36-inch diameter pipe 
may be used in special cases. 

All structures of span greater than 20 feet are to be designed 
by the bridge engineer and masonry or concrete abutments will 
be required. All other structures will be in accordance with 
Standard designs. To facilitate design sufficient information 
on the bridge data sheets must be forwarded promptly to the 
district engineer as fast as the final located line develops. 
The bridge engineer and the chief of party should ultimately 
make a joint examination in the field with the finished struc- 
ture designs in hand. On this inspection the size of opening 
and headroom of all larger culverts will again be checked, 

In designing trestle bridges it is to be remembered that con- 
crete mud sills increase the life of such structures and are 
adapted for plank abutments for small bridges in dry country. 
In general, retaining walls are to be avoided and the use of 
dry wall is discontinued entirely except as hand-placed em- 
bankments. 

Hand-placed embankments will be constructed only under 
first-class conditions for supporting foundations and then upon 
carefully prepared footings. In this construction the embank- 
ment will be made in horizontal layers. All that part of the 
embankment beyond a perpendicular at the Shoulder of the 
roadway will be hand placed. The entire embankment will 
be of rock. For heights up to 10 feet, hand-placed embank- 
ments will be constructed with a batter never steeper than 
three-fourths to 1 and with a batter never steeper than 1 to 1 
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for greater heights. All wall designs should be specially checked 
in the field by the bridge engineer when checking structures. 

The final plans of all structures shall be, as far as possible, 
standard plans and should require a minimum of new designing 
or detailed estimating. ; 

Office Profile-——The standard profile shall have a horizontal 
scale of 1 inch=100 feet and a vertical scale of 1 inch=10 feet. 
On all standard location surveys there will also be first pre- 
pared daily a working profile of the final line as it progresses 
on a horizontal scale of 1 inch=400 feet and 1 inch=20 feet, 
or 40 feet vertically. On this working profile a tentative grade 
line shall be established and a field study made by the chief of 
party. He shall, in the field, note on the working profile the 
classification of excavation, all drainage, class of clearing and 
grubbing, ete.; also make a careful eye check of the grade line, 
noting necessary changes for clearance, elevation above swamps, 
and other unusual conditions not determined by office study. 
He should note special structures, guard rails, walls, cribbing, 
with pertinent information, and particularly high and low 
water, and, in short, obtain in condensed form complete infor- 
mation for field use, office profile, and correction and amplifica- 
tion of office plans. Notes on this working profile shall be en- 
tered in the transit notebook at the end of each day of field 
study. 

The ground line of the standard office profile shall always be 
checked and inked in black before the pencil grade line is 
drawn. Ground lines shall be drawn straight from one eleva- 
tion to the next. The line stations at sufficient intervals should 
be clearly inked and the stations of grade intersections shown 
in ink with suitable bold figures. All elevations of ground and 
of old and proposed flow line of culverts must be shown; also 
the elevation of bridges and stream bottoms, railroad crossings, 
drainage structures when paralleling highways, ete. Any per- 
tinent notes found in the level books or on the working profile 
regarding foundations for structures, soil, cultivation, rock, 
intersecting highways, villages, ete., should be briefly shown on 
the office profile. The lengths and the corrections of vertical 
curves shall be shown, and the grade line for the entire length 
shall be finally adjusted and approved by the chief of party, and 
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elevation of intersecting points of grade and per cent of grade 
shown. : 

Where the base-line method has been used, it will sometimes 
be advantageous to spot the elevations of balanced cross sec- 
tions on the profile before adjusting the base line, and the 
process of designing the grade will, of course, be otherwise 
suitably modified, usually involving more lateral adjustment of 
the base line. 

For standard-location surveys or for base-line surveys that 
result in a projected center line from the base line, checked in 
the field, a quantity diagram of excavation may be found of 
considerable value. This quantity diagram is a curve of quanti- 
ties of excavation and embankment at each station, and where 
the line is staked in the field the diagram may be traced and 
printed below the profile for the information of the resident 
engineer. 

Avoid long, level grades (except on fills) and all adverse 
grades when climbing to a summit. Make intelligent use of the 
allowable maximum grade provided in the cooperative agree- 
ment. Consult article by Ball and Short, Public Roads, volume 
2, Nos. 16-17, for a practical method of grade design. 

Cross Sections and Quantities.—All excavation quantities 
will be determined from cross sections plotted to a standard 
scale of 1 inch=10 feet (use 1 inch=5 feet in special cases) by 
average-end-area method of calculation. Plotting will be on 
standard Plate 3, 22 by 36 inches, or on the same plate in con- 
tinuous rolls, and so arranged that rolls may be cut into stand- 
ard plate size with binding margin. The measurement of end 
areas for the location estimate may be by one of several 
methods with sufficient checks. The standard method is to use 
a planimeter checked by occasional double readings or by cal- 
culation of triangles. Where the country has even slopes tables 
of quantities from center heights of standard sections may be 
used with corrections for gutters, or a slope diagram from 
similar data may be used. Care will be taken to determine 
stationing of all zero Sections (points of change from cut to 
fill, or vice versa). Quantities will be tabulated by stations and 
finally transferred to the estimate books. 

For plotting cross sections establish several heavy base lines, 
dividing equally the height of the paper and plot from the 
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bottom of the sheet upward, separating sections at least 1% 
inches, using the heavy lines at datum elevation. Show the 
Station numbers in ink at the right of the section, and simi- 
larly the profile surface elevation, reading vertically at the 
proper position. When required for designing, show on sections 
fences, tree lines, rocks, proposed walls, ete. The ground line 
shall be drawn in ink. 

After a trial grade line has been established on the plotted 
profile, the standard section will be plotted (in pencil) at center 
grade elevations on the inked cross sections, utilizing a celluloid 
templet for this purpose. When directed by the district engi- 
neer templets showing an equivalent horizontal base may be 
used instead of templets cut true to crown and ditch; and if 
tables and diagrams based on center heights and slopes are to 
be used, such templets are necessary. The standard templets 
to be used in any given case will be determined from the typi- 
cal cross sections that have been fixed for the project by the 
chief of party after consultation with the district engineer. 

Trial Grade.—When the standard location survey has been 
modified, wholly or in part, to provide a projected location from 
a base line, more lateral shifting of the line on the cross-section 
sheets will be required after the trial grade has been designed 
and trial quantities have been calculated or estimated than for 
the adjustment under the standard method where contours are 
used. When the process of shifting templets has resulted in a 
close balance of quantities, the new positions of the center line, 
so derived, shall be transferred to the plan and the center line 
redesigned to follow approximately the shifted points, using 
Smooth alignment. It is then necessary to transfer any correc- 
tions from the plan to the cross sections and recompute the end 
areas resulting from the new position of the templets. It may 
become necessary to repeat this operation more than once. to 
accomplish the final design. Attention should also be given to 
profile and grade changes resulting from all line changes. 

In the final determination of quantities, excavation and em- 
bankment must be approximately balanced. For this purpose 
the shrinkage coefficient of excavated material when placed in 
embankment must be fixed from the best available information. 
It will vary from 10 to 50 per cent, depending upon the depth 
of the cut and the nature of the soil. Rock excavation, where 
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encountered to any large extent, will be assumed to form an 
equal volume of corresponding embankment, and grade must 
be so designed that the depth of fill will take the excavated 
rock. To balance quantities where rock is present in large 
amounts, first subtract the volume of rock from the total exca- 
vation and then from the total embankment and provide in 
the design sufficient cut to make the remaining embankment, 
using the suitable coefficient of shrinkage for the remaining 
cut. In adjusting quantities reduce the greater quantity when 
possible and endeavor to balance quantities within the free 
haul proposed (in general, from 3800 to 500 feet). Arrange the 
haul down grade as mentioned under “ Field Location” ; steam- 
shovel cuts permit hauls only one way, but such hauls should 
be down hill; consequently balance points should tend to occur 
at summits or at the end of cuts on long grades. 

If it is finally found necessary to provide borrow, this should 
be done, preferably by increasing cut slopes, by widening 
through cuts or by widening at adjacent sharp points of the 
alignment. Side borrow is undesirable and on side-hill roads a 
borrow pit below the grade of the road is not justified. Any 
borrow pits below grade must be so placed as to allow at least 
a 4-foot berm of original surface to provide for any future 
widening of the road. Great care must be taken on steep side- 
‘hill slopes to provide stable design. Embankment is generally 
unstable on slopes greater than 1% to 1 and the road section 
must be “‘ benched in” or set into the hill to make the roadbed 
secure. 

It is true that some fills will catch on nearly all natural 
slopes, but on all doubtful sections it will be assumed that no 
embankment catches or that all excavated material will be 
waste unless “end hauled.” In general, it is preferable to cut 
deeper into the hill rather than to build retaining walls. 
Occasionally where sufficient suitable rock will occur on the 
work, hand-laid rock fills. 

It will be noted that where surfacing is to be provided the 
templet crown will be modified to suit the surfacing proposed. 

Where funds are very limited it may be permissible to design 
cut sections in common material of certain types as steep as 
1 to 1 or even % to 1, but when this is done allowance must 
be made for considerable slide (not less than 10 per cent; see 
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under “ Estimate”). Standard slopes in cut are 1 to 1 in com- 
mon, 4 to 1 in rock, 1% to 1 in sandy gravel or wet cuts, and 
% to 1 where rock is expected but not exposed. In designing 
the position of line and grade from the cross section due advan- 
tage must be taken of all slack grade shown by the profile. 

Waste cuts can usually be eliminated by raising the grade 
bodily. The cost of borrow should be carefully compared with 
the cost of overhaul that will eventually better the design 
of the road by the movement of excavated material to widen 
at sharp point, ete. 

On pages 39 and* 40 are shown standard typical roadway 
cross sections with tabulations applying to sections for various 
widths. 

STANDARDS 


See page 1, third paragraph. (District engineer shall decide 
standards to be used.) 

Standards on forest highways which form a part of the 
existing Federal-aid highway system, or anticipated future 
extensions, shall be as follows: 4 

Gradient.—The maximum and ruling grade shall be 5 per 
cent, except as follows: 

(1) Grades up to 6 per cent may be used for distances not 
exceeding 2,000 feet where topography permits a considerable 
saving by the use of the steeper grade or where to hold to a 
5 per cent grade would require undesirable development. 

(2) Grades up to 7 per cent may be used for distances not 
exceeding 1,000 feet, but a showing of necessity for such grades 
will be required. 

(3) For short grades jn a rolling country it is desired to 
maintain 5 per cent as a maximum, with the grades in all 
cases reduced as much below this as the topography, cost, 
and drainage will permit. 

On tangents endeavor to maintain uniform grades rather 
than to use choppy grades in an effort to balance quantities. 
But a rolling grade may be desirable where the grade tangents 
are long, vertical curves easy, and the gradient light; or where 
topography makes the necessity of a rolling grade apparent. 
eS Eee 


“Standards for other major projects and development roadg shall 
be determined by existing conditions, 
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‘The minimum length of grade tangents between vertical 
P. I’s should be 300 feet. Where feasible, grade breaks should 
be on horizontal curves. 

Compensate grades over 5 per cent on all curves of radius 
shorter than 200 feet, at the rate of 1 per cent per 50 feet 
reduction in radius. In location and design, consider the 
probable future widening and straightening of the road and 
lay the grade with this in view. 

In general, use minimum lengths of vertical curves, as 
follows: 

For grade changes up to 1 per cent, 100 feet. 

For grade changes from 1 to 8 per cent, inclusive, 200 feet.. 
For grade changes from 3 to 5 per cent, inclusive, 300 feet. 

- For grade changes over 5 per cent, 400 feet. 

Alignment.—Use the following alignment standards: 

Minimum radius, blind curvature, 200 feet. 

Minimum radius, open curvature, 150 feet, except in extreme 
cases, which must be justified by comparative estimates and 
topographical map showing both the proposed and standard 
location. 

On hillsides fit alignment to the ground by long, light curva- 
ture, rather than by use of short tangents connecting curves of 
greater degree, and in projecting fit the curve and then connect 
tangents, rather than the reverse operation. 

Reduced curvature and the longest possible radii compatible 
with the topography of the country and with economy are 
desired. 

Where curvature is necessary, at property corners and ap- 
proaches to towns and where no physical obstacle exists, use, 
if possible, a 1,000-foot radius as the minimum curvature and 
have a tangent not less than 200 feet in length between reverse 
curves. In rugged country the length of tangent between re- 
verse curves will be determined by the existing conditions. 
Widening and Superelevation on Curves.—Widening on 
eurves should be determined by existing conditions, but as a 
guide it is suggested that the added width in feet be approxi- 
mately the cube root of the degree of curvature. 

Superelevation should be provided even on earth roads, and 
should be determined by the degree of curvature. 
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Roadway.—Except upon prior approval by regional headquar- 
ters or the Washington office, a standard 18-foot roadway will 
be the minimum on the primary system. On all other roads the 
standard roadway will be determined by the local conditions 
and needs. Prior approval by regional headquarters or the ~ 
Washington office must be secured for all designs not standard. 

Surfacing will in some cases be approved for less width 
than the width of roadway, as a 14-foot surface on a 16-foot 
roadway. 

Bridges.—The type of bridge construction should be of a 
standard commensurate with the structures already built or 
contemplated on adjacent sections of the same route. 

The clear width of bridges shall be not less than the width 
of surfacing, and the minimum width of roadway for bridges 
on the primary system shall be 18 feet between inside faces 
of curbs or felloe guards and 19 feet clear between handrails 
or truss members for a height of 9 feet 6 inches above the 
grade at the center line. A vertical clearance of 14 feet shall 
be provided above the grade at the center line for a distance 
of 5 feet each side of the center line. 

For timber bridges, in order to eliminate waste on commercial 
length of floor planks, a width of 19 feet shall be provided be- 
tween inside faces of felloe guards. 

For bridges not on the primary system or temporary struc- 
tures constructed with the expectation of early replacement, a 
reduction in the width above specified will be considered upon 
recommendation by the district engineer. Such reduction will 
not ordinarily be approved except when the probability of the 
road being subjected commonly to two lines of traffic during 
the life of the structure is small. The district engineer shall 
obtain approval of the reduction in width before the design of 
such structures is begun, or where plans already prepared are 
applicable, before submitting the plans for approval. 

Where masonry abutm nts or piers are to be constructed 
they shall, except in special cases, be built with sufficient width 
to allow for a future reconstruction of the superstructure to 
the width required on the primary system, attention being 
given to the probable type of reconstructed permanent super- 
structure, 
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LOCATION ESTIMATE 





General.—A computation of the estimate from the standard 
location survey plans and data will be made in a standard 
estimate book. In making the estimate great care iS necessary 
in the item of classification. Some solid rock classification 
_ must be made for every project whether rock is visible or not. 
Where slopes on side-hill location are approximately 11% to 1, 
a percentage of rock excavation must be estimated for all 
such portions, to be determined by data from previous projects. 
It will be seen that classification in the estimate is to be re- 
garded even more critically than refinement of measurements 
of end areas. There should be an allowance in the estimate 
after all calculations are made of 10 per cent for allowable 
overbreak in rock and also for slides in common, for both of 
which items payment may be required. Special care shall be 
taken to provide for the items of shrinkage of excavation in 
embankment, as before noted under “ Cross Sections.” Provi- 
sion should, likewise, be made in computing quantities for ex- 
cavating rock to a depth of 6 inches below grade and back 
filling same. In very deep cuts the slopes shall be somewhat 
flattened and the earthwork figured accordingly. 

In making the estimate in the estimate book all computations 
shall be dated and initialed and standard computation sheets 
may be inserted and attached to the estimate book. All unit 
prices shall be supported by subdivided analysis of elements of 
cost and initialed. Before the estimate is considered complete 
it will be compared with the standard check list of necessary 
items in the estimate book to make sure that no item necessary 
for construction of the project has been omitted. 

The final estimate will consist of the sum of the cost of 
items which fall in three groups: 

(1) Excavation of rock and common with allowance for rock 
overbreak and slides and including the necessary excavation 
for road intersections of all kinds, borrow, and overhaul. 

(2) Clearing and grubbing; also cost of construction of de- 
tours, finishing road, ete. 

(3) All structures and all surfacing, the structures to include 
sufficient standard guard rail to protect dangerous curves and 
all high outside points. 
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The final estimate shall be carefully entered in the estimate 
book in ink and initialed, with date, and the title shall show 
exactly the beginning and ending by stations; also length in 
miles of the sections for which estimate is made. Too much 
care in respect to all the features of authority for the esti- 
mate can not be taken and, therefore, all unit prices will be 
initialed. . 

Location Survey Report.—The chief of party shall make a 
written report in triplicate to the district engineer of the de- 
tails of the location survey which he has made, in which report 
shall be included all pertinent information that does not con- 
veniently lend itself to presentation on the plans or in the 
estimate. It shall cover the conduct and progress of the work 
and criticism of same for future use. | 

The report shall be accompanied by sufficient photographs to — 
present a clear idea of the forest cover, the general character of 
the country, the special features of drainage, useful existing 
structures, bridge sites, difficult sections of construction, ete. 

The location survey report shall also state carefully the 
location and nature of all soil or earth through which the sur- 
face of the road will pass and which is either (a) suitable for 
construction of a reasonably acceptable natural soil surface 
road or (b) not suitable for such construction. The interpre- 
tation of the suitability of soils in the report will include the 
probable number of days of the year for which a road in any 
given type of soil will with dragging stand up under trafiic, 
and shall carefully describe those portions of the road where 
soil will not sustain traffic, first, at any time of the year; 
second, during the spring and late fall; third, during the dry 
season. The report shall further show in detail a description of 
the kind and location of all possible gravel surfacing material, 
rock for structures or surfacing (suitable for crushing or found 
in slides), sand, timber, etc. 


TRACINGS © 


General.—The outside dimension of all finished tracings will 
be 22 by 36 inches, with the border line 21 by 33% inches, 


°It is very desirable that before final inking of tracings starts the 
chief locator or district engineer shall inspect the proposed location 
with plans in hand and accompanied by the bridge engineer if major 
structures are involved. 
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which provides for a 2-inch space to the left for binding. The 
order of arrangement of numbered sheets of tracings shall be: 
. Title sheet. 
. Sheet of standard cross sections.® 
. Plan and profile sheet. 
. Any necessary tables. 

. Structures and any special designing. 

The tracings should be neatly and carefully prepared by 
draftsmen competent to perform satisfactory work. Plans dis- 
playing inferior lettering and drafting do not present the re- 
quired distinctive qualities. 

The final transit line shall appear as a medium black line 
and the final grade as a medium red line. The station number- 
ing on plan and profile shall be sufficiently large to catch the 
eye and shall be made with a single clean, heavy stroke. Sta- 
tion numbers exceeding two digits need not be given in full 
except at intervals of 5 or 10 stations, as 510-11-12-138-14-515, 
ete. At any. stationing equation show a stamped hand pointing 
to same. 

Only sufficient curve data for computation with the use of a 
field handbook need generally be shown on the tracings, al- 
though the practice of supplying curve data in tabular form 
referring to curves on center line by capital letters, is com- 
mendable. 

Since the true bearing or azimuth of all courses is recorded 
in the notebook and checked on the detail-paper office plan, such 
bearings, where the number of courses becomes excessive, may 
be traced on the plan only for courses at sufficient intervals to 
show the general direction of the line and to check with the 
true north. A north point shall be shown on every sheet. The 
stations of all points of intersections of transit line or of all 
points of curvature or points of tangency will appear, except 
in case of office location from a base-line survey. 

There shall appear on the tracing property lines of all parcels 
of right of way involved, with all necessary dimensions; all 
land ties and angles of intersecting lines of sufficient im- 
portance to appear in topography notes; also names of all 


or Whe 





®For the sheet of standard cross sections use print from Vandyke 
similar to p. 39 or 40. This sheet is to be No. 2 of the plans. 
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streams and landmarks such as hills, buttes, ete., and the own- 
ership of private land. The following standard shall be used: 

Heavy solid lines for forest boundary or county line, 

Heavy dot-and-dash for township lines. 

Light two-dot-and-dash for section lines. 

Light three-dot-and-dash for quarter-section lines. 

Light dotted for one-sixteenth section lines. 

Light solid for ail other lines subdividing property. 

Small crosses shall be marked on all fence lines. 

Land corners shall be noted as follows: 

Authentic corners, by a solid diamond. 

Corners not considered authentic, by an open diamond. 

Corners searched for but not found, by an open circle. 

A legend of the convéntional signs used shall be shown. 

Do not show, on the tracing, tables of any quantities which 
are subject to considerable change during construction. 

Show on the profile (only) the location, description, and ele- 
vation of all bench marks and datum to which elevations are 
referred, on first sheet of plan and profile. The permanent 
bench marks must be specially designated. On the profile must 
be shown elevation of high and low water of streams crossing 
the line and those immediately adjacent. For the information 
of the contractor approximate balance points and quantities 
must be shown on the profile. If it is desired to make grade 
line on blue prints more pronounced it may be inked red or 
yellow. 

Title Sheet.—The title sheet shall be arranged with respect to 
seale and disposition of title to allow the layout of the entire 
project, together with a small vicinity map in the upper left 
corner and provision for signatures with dates at the lower 
right. The signatures provided for shall be those of the dis- 
trict engineer, district forester, State highway official (if in- 
volved), or county commissioner (if involved). The stations of 
termini of the project shall appear on the index map. There 
shall be a notation of scales used and an index of the plans. 


GENERAL RESUME 


These instructions are intended to provide standard pro- 
cedure for making a staked center line location survey for 
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national forest roads and to set forth modifications of such 
methods which may be used when authorized by the district 
engineer; to describe the method of managing field parties 
and necessary detaiis of field procedure; and to lay down 
the standards governing the ultimate development of the field 
and office plans (including tracings and blueprints), and final 
estimate. The chief of party will be required, nevertheless, 
to exercise judgment along the lines of the instructions; he 
Shall display initiative and ability in overcoming difficulties 
not anticipated in these instructions and take prompt action 
in notifying the district engineer of unforeseen conditions or 
emergencies, 

As an example, if threatening weather or other conditions 
require, he may with the help of the transitman and axman 
push ahead on light work, set the P. I’s, and measure angles, 
leaving the calculation of curve data for the evening and al- 
low the head chainman to set intermediate stakes by eye the 
day following. 

The chief of party will bear in mind that his work is subject 
to inspection from time to time by an immediate representative 
of the district engineer, who will act as chief locator and who 
will be authorized to give necessary directions for improve- 
ment of the work in the field. 

Special attention is called to the instructions concerning the 
establishment of permanent bench marks duly referenced with 
respect to position (which should, if possible, refer to a land 
survey corner) and elevation, for general cooperative mapping 
purposes with other branches of the Government. ‘These 
benches should be shown on the final tracings. | 

At the close of field operations the chief of party will be 
responsible for the return or transfer of all property and will 
immediately turn in to the district engineer’s office all field 
books, plans, papers, etc., with respect to the project. 


LOCATION SURVEY EQUIPMENT CHECK LIST 
(Including forms listed with general cffice supplies) 


Location engineers or chiefs of party will determine the 
equipment needed from the following lists. 
95762 °—26——-3 
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INSTRUCTIONS TO CHIEFS OF PARTY 


ENGINEERING EQUIPMENT 


Y-level, with tripod, hood, pads 
shipping box. 


2 100-foot steel tapes. 

1 50-foot metallic tape in case. 

5 50-foot metallic tape fillers. 

2 level rods, one with target and 
one without target. 

1 light 13 or 16 foot single-piece 
rod. 

3 line rods. 

1 dozen Hureka or Little Giant 
tape splices, 

2 16-foot rod ribbons. 

2 Abney levels with leather cases, 
latest model. 

1 Locke level with leather case. 

3 loose-leaf binders with aluminum 
backs. 

2 loose-leaf binders with flexible 
backs. 


300 loose leaves (waterproof for 

winter use only). 

field chests with padlocks. 

1 transit with tripod, hood, and 
shipping box. 

12 sheets structure paper. 

100 quantity sheets. 

3 boy scout axes with sheathes. 

3 boy’s axes with extra handles 
(2 8S. B. axes). 


2 


~ 


4 double-bitted axes with extra 

handles (2 D. B. axes), 
DRAFTING 

1 folding drawing board for field 
use. 

1 12-inch scale (engineers’, flat, 10 
by 50). 

1 6-inch scale (engineers’, flat 
paragon, K. & H. 1419 P). 

2 stools. 

1 8-inch scale (engineers’, 10 by 
60). 

1 30°, 18-inch triangle. 

1 45°, 24-inch triangle. 

1 curve templet. 

2 sets drafting instruments (per- 


sonally owned). 


1 folding draw knife. 

2 brush hooks with extra handles. 

3 plumb bobs C. I. 

10 yards plumb bob string. 

1 pound hub tacks (stake tacks). 

2 pounds bench-mark nails (10- 
penny). 

steel sounding bar kit, specify 

length and size. 

2 pocket compasses. 

1 camera with tripod. 

Films (based on three rolls to 
mile). 

1 Form 99 (photograph exposure 

record). 

tool grinder (Champion). 

cold chisels. 

whetstones. 

gad and 1 4%-pound hammer 

for driving. 

machetes. 

saw. 

tool, saw filing. 

stake bags. 

1% dozen 8-inech flat files. 

1 timber scribe. 

% dozen §8-inch flles. 

1 aneroid barometer. 

2 small pack sacks (1 for Iunch 

and 1 for stakes). 

set standard specifications. 

wedges, iron-splitting. 


| 
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SUPPLIES 


1 slide rule, Mannheim (personally 

owned). 

steel straight edges, 30-inch (to 

fit field chest). 

T square, 80-inch. 

protractors, 6-inch radius. 

French curve. 

planimeter. 

Harger & Bonney’s tables (per- 

onally owned). 

1 sheet celluloid for templets. 

1 supply chest (wooden). 

50 yards profile paper. 
enough for 68 miles.) 
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50 yards detail paper 48 inches {1 bottle orange drawing ink. 


wide (roll to be cut at center). 
100 sheets’ cross-section 
(thin). ' 
3 bottles black drawing ink. 


1 bottle blue drawing ink. 


paper | 1 bottle red drawing ink, 


1 gasoline office lamp. 
1 parallel rule, 18 inches. 


GENERAL OFFICE SUPPLIES 


1 dozen 4—H pencils. 

% dozen 6-H pencils. 

2 dozen 3-H pencils. 

1 dozen pencils (Nos. 2 and 3). 

6 pencil clips. 

6 penholders. 

2 dozen Esterbrook pens, No. 802, 

2 dozen Gillott pens, No. 170. 

2 dozen Gillott pens, No. 303. 

6 Government bills of lading. 

1 bottle fountain-pen ink (14 pint). 

2 tubes glue (Dennisons). 

1 box reinforcement rings for loose 
leaves (100). 

38 diaries, 

2 time books. 

1 dozen blotters. 

2 sandpaper pads (pencil pointers). 

1 dozen sheets pencil carbon. 

2 I-P binder No. 701. 

1 Triumph punch. 

1 box eyelets (same size as Tri- 
umph punch). 

1 pair shears, 9-inch. 

1 dozen pencil erasers. 

¥% dozen ink erasers. 

2 boxes carbon paper (letter size). 

6 scratch pads, small (5 by 8). 

6 scratch pads, larger (8 by 10). 

100 rubber bands, assorted. 

100 thumb tacks. 

5 yards cloth for dust rags and 
pen wipers. 

4 dozen medium graphite lumber 
crayon, red and blue (2 dozen 
each color). 

300 paper clips. 

12 cardboard backs for filing field 
notes, 

4 pyramids of pins. 

4 duplicating books. 

20 yards red and white cheese- 
cloth, 10 yards each. 


100 letterheads. 

200 sheets paper, 20-pound. 

300 sheets yellow paper. 

100 franked envelopes. 

25 franks. 

50 envelopes franked, 
to district office. 

1 pad letterheads, ruled. 

50 manila franked tags. 

1 Corona typewriter. 

1 rubber stamp with name of 
project. 

1 stamp pad. 

6 dozen Form 111, daily report (lo- 
cation survey or party cards). 

2 dozen Form 4A, reimbursement 
account. 

2 dozen Form 4 inserts. 

5 dozen Form 5A vyouchers. 

1% dozen Form 61-—-Rev. (project 
report). 

1% dozen Form FR 3.10-M, distri- 
bution. 

1 dozen Form 2-b, field pay roll. 

Y% dozen Form 16, pocket requisi- 
tion form. 

4 dozen Form 500, engineers’ re- 
port, weekly. 

2 dozen Form 3—A, pay voucher. 

6 books, Form 4—b, subvoucher. 

3 
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addressed 


books, 4—c, party voucher. 
dozen Form 56—M, office requisi- 
tion. 

1 pad exemption certificates. 

1 pad telegraph blanks. 

1 book transportation requests. 

3 each accident reports (3 forms). 

10 express charge slips. 

20 Form PR 1, receipt for nonex- 
pendable property. 

10 Form 161, property lost, de- 
stroyed, or stolen. 

50 Form TM. 
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50 department Form 15, informal 
proposal for supplies. 

12 Form Sheet D-151 (data re- 
quired for bridge design). 

1 broom. 

4 chairs, G. M. folding arm (not 
stools). 
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1 gasoline lantern and 12 man- 
tles. 

1 spool flax thread, black. 

1 fiscal regulations. 

1 property regulations. 

1 administrative regulations, 


MESS AND CAMP EQUIPMENT 


wash basins. 

buckets (galvanized water). 
skimmer, large. 

dippers, quart. 

camp kettles, 1144 to 4 gallons 
(to nest), with covers. 
coffee boiler, 1-gallon. 
paring knives. 

carving forks. 

18 teacups. 

18 saucers. 

1 dishpan, 14-quart. 

2 dishpans, 17-quart. 

1 %-gallon teapot. 

18 table forks. 

18 table knives. 

18 tablespoons, 

18 teaspoons. 


One > Pp 
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2 meat platters, 16 inches long. 

1 cake turner. 

2 can openers. 

1 washboard. 

1 flour sieve. 

1 egg beater. 

3 bowls, 10 inches diameter. 

1 meat saw. 

1 No. 2 Universal food chopper. 

1 spring balance, to weigh 100 
pounds. 

1 saddle bag, canvas. 

1 sailmaker’s palm. 

4 water bags (3 1-gallon and 1 


5-gallon). 
10 G. M. folding cots, No. 1. 
2 butcher knives, 10 and 12 inches. 
15 sauce dishes. 
3 stew pans (5-quart). 


1 basting fork. 

1 basting spoon. 

1 funnel. 

24 clothespins. 

1 cooking range, 4-hole. 

1 scrub brush. 

2 wash tubs. 

6 balls twine. 

1 large griddle 
stone). 

2 soup ladles. 

2 large spoons. 

18 dinner plates. 

whetstone, 

yards oilcloth. 

hammer, 

box tacks (carpet). 

pitchers (1-gallon). 

grater. 

cupboard boxes. 

shakers, small, salt and pepper. 

frying pans, 11 inches top di- 

ameter. . 

2 frying pans, 18 inches top di- 
ameter. 

1 butchers steel. 

12 soup bowls. 

1 broom. 

2 sirup pitchers. 

3 drip pans (size to fit oven). 

12 dish towels (10 yards cotton 
crash). 

1 hand ax. 

25 feet wire. 

1 pliers. ‘ 

6 cans Old Dutch cleanser, 

6 hasps. 


(pancake soap- 
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2 files. 

1 screw driver, 
handle. 

12 pounds nails (assorted); 4 

pounds 8-penny, 4 pounds 10- 

penny, 4 pounds 12-penny. 

roller pin. 

padlocks. 

handsaw. 

one-man crosscut saw. 

dining room table with horses 

(made in field). 


12-inch, Perfect 


ee me o> et 


12 saucers, white enamel, 5%- 
inch. 

12 cups, white enamel, coffee, 1- 
pint. 

1 kitchen table with horses (made 
in field). 

1 14 by 16 tent with flies (5-foot 
walls) office tent. (This for 8 
men only). 


1 16 by 20 tent, with flies (5-foot 
walls), mess tent (add 1, 12 by 
14, for each 3 additional men). 

3 12 by 14 tents, with flies (4- 
foot walls), sleeping tents. 

1 7 by 9 tent with flies (for cook). 

1 American flag, 4 by 6. 

1 Sibley or hot air blast stove 
for each office and sleeping tent 
except in midsummer, 

Oil lamps (optional). 

4 lanterns, oil. 

6 lantern globes. 

1 gas lantern with extra mantles 
for winter work. 

1 lantern box with pad. | 

1 wagon. 

100 feet rope, 14-inch. 

100 feet rope, 44-inch. 

1 shovel, long handle. 

1 pick, railroad, with extra handles. 
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1 sledge, with extra handles, 6- 
pound. 

1 first-aid kit. 

1 frost pin. 

1 small funnel with gasoline lan- 
tern. 

1 sheet chamois for gasoline lan- 

tern. 

Big Ben alarm clock. 

bread board, 20 by 24 inches. 

meat cleaver, 8-inch. 

tin pie plates. 

100 grocer’s 10-pound paper bags. 

2 1-gallon G. I. flannel covered, 
zinc screw-top canteen. 

4 2--quart G. I. flannel covered, 

zinc screw-top canteen. 

tea kettle (2-gallon), aluminum. 

shoemaker’s last. 

shoemaker’s hammer. 

dozen cans chloride of lime. 

1,000 paper napkins. 

25 yards mosquito netting. 

1 awl and tool set. 

6 awls, pegging. 

2 bags, lunch, canvas, 12 by 14 by 

6 inches, with straps. 

bags, book, canvas, 6 by 8 by 3 

inches, with straps. 

block, pulley %4 inch. 

sugar bowls, white enamel. 

colander, 9 inch. 

biscuit cutter. 

doughnut cutter. 

butter dishes. 

Vegetable dishes. 

3 6-quart stew pans. 

2 1-gallon pitchers. 

2 1-pint pitchers. 

1 potato masher. 

5 baking pans. 
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IST Class | 29 Class |39 Class | 4th Class 





CLEARING 
Average spacing of trees---c.toc. 

LIGHT IS‘ or 20'or lO’ or | One-half 
more more more | Covered 














Covered 


10’ or lO'or | 3'or |Completely 
HEAVY less less Covered 









Classification of clearing and grubbing for location survey estimate. 
Brush includes sage brush, buck brush, scrub oak, ete. Specify kind 
of timber, as spruce, white pine, Douglas fir. State whether under- 
brush is mixed with timber. Note areas covered with windfall and 
standing timber in burnt-over areas. Example of use of table: Trees 
12 to 24 inches in diameter with average spacing of 10 to 20 feet. 
Designate in notes as 2 dM 
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DATA REQUIRED FOR BRIDGE DESIGN ERRELEON CE hi ee 

I GENERAL REMARKS 2. Est. cost delivered at bridge site of : et Gee ee 

Fill out all blanks carefully giving information on all points ian! (a aural PSE MCSMARER Social meee Eee ll  — Se eS SS SS ;- ff er 
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: “4. : ee ee es \peimmahy eg’ 7 wail cape ty fala aa eae] ee ({——_+-—_ 4 {————|_ eS (a Sal CS Re Se Ss ESSE GN yy Ss Se ed PE ST NE ee 

water and foundation conditions are especially important (e) Stone for rubble masonary percuyd..#222 . F——— ee a a a a aes ee ee a ee ee el 

and should be thoroughly investigated. Inthe blanks under | 3.Can piling falsework or hewn timbers be obtained locally ?¥ea. SS SS ee ee ee ee ee Se ee ee ee ee ee Se Se SS eT Ss 

“RECOMMENDATIONS give your awn opinions and list suggestions Treespecies AR. Ozk._..... Haul. £0.32 Mecles Ei? === en ee Re a Se ~ Sa eee a ee ED ee Ee ee Be OS eee ee Nee aE a See 

* “ a fa: : . Ren srpaae dy & SS ES HT O”_LUW |) he ee 

of others under pan é Height & je ey 5.4 Gu 5 Dia. breast high 74 oe Sans pales So 2 one cane eee Fe i eS, S77 Se et pf} ff eo 

Fit Owner... A280 Frigga....... Address GF 0."GSmllle Greece | |_| | | | ha pg | RR omen Sar ee ne rn ea | ee eee ee 

Plot profileon € of roadway including approach roads 4. Dist. from bridge to nearest'saw mill, lumber yd,or market where Hyco 2 el ees mee meme pes os ha ae (| es res Geeta — 

Stteciediend connec Intersecting reads Use natural éale,| dimension lumber can be obeings.h. Ms. Species foe fh a 

preferably !"to [0', but not less than I"to 20. | Price .& 4022 eer W. ZF freight rate. sakes See Ss ee a ee a I ee a ESS {——— art [a OR CS eee 0 aod eer EE SES ES SN SE LS Ss 

At proper location show section of test pits,noting material | 5, Is suitable filling material for pe available? ta. e+ + +} —_} —_} + + + Fe Maa ere al | Sr Cee es oe es oe ae oe Ses SSS Ss 

encountered. Unless on solid rock, foundations in and near Haul.......7P99. FF..............Est cost per cuyd.in ee ee ee a a a 

stream should extend below liability of scour,and notlessthan | 6. Is rock availablefor rock filled approaches?.__.......729............ -——-- -_}} —_}- —_}- _—_ | —_}-_ | + |__| —|_ 8 ouset rave ae ee 

3 ft. below bed of stream. Test pits should be sunk to atleast HO ee ES ee Sa eT Ee ie 1 A A A SS A TE Gee Re Ee RR ai Bim mmocoaa pemest im TE a a a as a a pf 

: . aye NAS sala ae oa Lee ey BE ee RE RIES a EG BE eS Se PS BE ee (Gareees Peed SSE Ree a Ee _—+ ES RE SE SS 

6ft. below bed. If feasible,locate and give character of bed rock VIL RECOMMENDATIONS 4 oS ee ewes Saeed eceees med enone Centre Exes nme eee) (0g ceslee i gsi 00) BGs wena eeaea Soe _ |}; 

nb ott far firm Toundetion Gf structure, mec RerZeled 22. fe tp se or mec Mem 

elevations and gradients. 2. Will piling be necessary?.............. By ae (2 cra Sees Dee eee eae eet Sie Soe ecaeee Mn Mano et onan oe BOGE ad! (ORTwC eS ees R ere Cs | _—— 

I S Seeesceu> SE eS ee — ay (SE TA a a «-————_———_}———_—_ > ee ESRI 

Il MA! : 3. Clearance above L.W. .125ft.4.Total length ....U/2...ft....... [ee eee eee | Ses eee eee jp 

Show present and proposed alignment of bridge and approach) 5.No.ofspans/.@40 ft 6.Lengthchannel span....72. Se Rae ee es Pee a en ees een pent vse Deh —|— a Buca fetes ected ones os ae os Sc mel eee el pea eee FO SS 

es as far as affected. Extend cross-section 30ft. each side | 7 Width ofroadway_../f-— 2". 8 Sidewalks.— @.—  f— [od as Cee See Seen NN NM NTS Es caves eae SS a a ead ne ee ee ee Gee ee Poe _ 

iyi ; : : ¥ F SE | eas ES ee EN Bs eee CE REET a Re eatacer eo ee Ermer eee _ 

of «, giving location and elevation of points. Show edge | 9. Type of structure... Geet..7ruee .Comorde florr 2S a oa Deniee 697 eee oa Le (enone Bw eens oc EM ween! were ct eed ee om 3 eres asa Se ee ee senenem DncenAAE "NESTS 

of water, islands, shoals, other obstructions and direction of | [0. Max.concentrated live load. .....A9-... T@ANM eeseeecceceeeeeeceoees fp} 4] ff —-—--}— — ; 

current at high and low water. Plot location of test pits, VITL REMARKS oi Gatton 6 saao RaeaeS Baas! Laced Lone oa Paes GOMES Reece Eon OSEAN a OS Ge! aac as tees a ee ee Ee | NS) ee Be 
position and pointing of camera for each photo, all buildings, 1. Ares of drainage basin.,.......: 4 Sty, 7ached 














fences and other features affected. Establish bench mark and 
give elevation of same. Reference € and show north point. 
IV STREAM DATA 
1. Elev. max. H.W... 44.5.2... Date... 727 7779 
2 Source of informationZe. Wampum IDY, es, Maarddle- 20 4. 
3. If nearest crossing of stream is ‘comparable in size, 
give section of waterway Mh.CRE dndge 2: M LOOKS ‘san shaTok- 
4. Elev. normal water....76..__.... Elev.extremeLW. 34.5, 
S. Est. stream velocity at H.Wdeftite™” St L.W.ud, 3.0u por Ar. 
6. Amt & character of ice & drift 44. - Aphtargr 
7 Do banks or bed show scour ?___ deme oe Ft. 
8 is stream navigable? _.7e.... Size of boat__..=.......... 
9 Est cost channel change if advisable... ?4e.. Angee... 







+6/0 







2. Source of information WS. fret Aaruey Contour: Shek : 
3. Character of drainage basinty, 4 Umit ered, 2 lowe 
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Take: Pali Hig kay. Gagirser deepal... | Saige PO as 


(Macnun’s sii Roac) 











SA 70! an 1-36! sed 





X 8.M. Spike in Oak 1re6, Elev.5/,53 > 
18-0" lett ef Sta, 2425 
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V GENERAL INFORMATION pape xf Saas 
|. Send photo of bridge site if practicable “ots atleohed a ae 
2. Is bridgeon trunk or secondary road ? Wes. Mpkuny. S 
5 WAY = 


ms "og point & dist. from bridge. (vane Bere 2.6 ne’. 
4. Name of R.R. or boat line... 7224.6. Ree 
5. Condition of road used for hauling . grew med ett gten | 
6. Customary load for hauling ..J2007 __. Max.load #900* 
7. Min. clearances along hauling route Mo “tetael: Conch lions 
Height_.<.... Length... ——.. Width... errr. --e- ene 
VI LOCAL MATERIALS 
1. Are following materials available locally? _.. ye... 
@)Sand. ge. Haul...% 2. Quality... deste. gort..... 
Owner. .<%red. Drea... Address Authe, _Grruet, Tish. 






Mich Centr RR. 
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ABBREVIATIONS: Amit= amount, bb!=barrel, cu.yd= 
cubic yard, dist= distance, elev: elevation, est- estimate, 
H.W.s highwater, L.W2low water, max=maximum, mins 
minimum, no.s=number, photo= photograph. R.R.=railroad 










() Gravel. 72). Haul_.=— .-5 Quality... =<... +... 
OMin@r pe ACO OSS 2. ost. --2-- 
Is screening necessary ?....-—=.... Washing ?..==....... 
(<) Stone. ft2..Haul...2 74%. Quality... grret..........- 
Owner. Wary. rant........Address..Svane frre... 


Is stone suitable for cement rubble masonary?. 44... 














arince over. tar Oreck. (Mangnume : Mult Fret.) 
Locarion fet. Arvaths, Cormes-and. duramabree ee 
COUNTY ater xakw ey Teak. ues 


vate. Zag. 1717. - SURVEYED BY {4 





PC MAGNUM 





Typical bridge survey sheet 
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Typical sheet of location and construction cross sections 
95762°—26. (Follows p. 87.) No. 3 





Note:- Width of rail on bridges . 
14 Ail other places 16" i 
Mortar | part cement to 2 parts of sand 






EN 


bl al 
: 7 RIP RAP 
DRY RUBBLE be SH fer oe eed ae (Hand Laid) 


MASONRY = CEMENT RUBBLE MASONRY OR 
GONGRETE (CLASS‘COR'D) RETAINING WALLS 


STRINGERS 
LOGS [Saweo 
BTOIOFT|[idiam.| 4" x12" _| 
CE Lee SE 
SLD eS SS 











Railing posts —-Railposts 6 
8'lo : Rails Re 


a . logs es guard 
LEER See elloe guar far 
CLE DE cs Ss 6"log Planking 4x12 







ary Planking" Stringers “se 
ett stringers f spaced aL 
&) 4° spaced 3-9 
ae 7 Centers 


i)? 14» 
1S? 18» 
[19 32077 | 
























1 BANA ZA ILA. SUT EAN ANAT AUN hoon ie i 
ay y nfyhd Y 
| We Hote Splice at post only. All posts and rails # ! antes seat i 
ao i a to be peeled Fir or Gedar. Small endsof posts 4 i " we ee h 
Z minimum diameter. Lower ends of posts vf ' 
-0.5H—> Log All logs are to be thoroughly , i_____4 to be lminimum diameter. Low ; be ! 
7 Wings to flare back to be charred or well treated with carbolineum , ; 
Sawed Timber ELEVATION fastened together with3“drift bolts SECTION shih Ape Ge osche C akon te paaiive Uercter o 718 Anchor Bolts. i 
on SMALL BRIDGE suit field conditions rails to be between 2"and¥4’ Tops of poststo “Ragged swedge 
Masonry Abutment LL BRIDGES be hewn as shown. When fence rests onsolid  $Fout in place 
rock use iron plates as shown(25x5xI6-bert) 
SEALY bolisan ZOU RUSTIC GUARD FENCE-TYPE 2 af 
x 1 S In 2-0'Logs : . : ; : 
pe he bun. oer ak 3 es Logs Tie Logs- \2‘diameter | Chanfered 2 A 















SEEN CBS 
to18'diam, Hi E | 
Tf gtwresites 

pO es ae tg 





Each Log is to 
Block up ends until fill is made at this join |b 8*0” Genters ae ik i itz Deo E TT 
bs + J] ‘. 1b — I ee i 
TYPICAL SECTION Pen ame WAZ Aa Mane Ce Tee 
g's Note:-Lower ends of posts tobe treated with i i] * it 1 a P H 
Notes: fig —Carbolineum toa point 8 above Sound, remain- # i‘ } aL 
Ends to flare back as required to : | + der of posts and rails to be painted as per eS 
suit field Conditions. § t-4-4 specifications. When ae eae ee a aia hnchr bates etfs 
All logs are to be sound cedar or fir, rock use iron plates as shown(25«5x 18" ‘bad. 
with oplerk. removed. Posts 8%875.45, Rails 3x8'-5.4 5, © Ragged or swedged 


grout in place 


The wall is to be thoroughly drift bolted 
3% WOODEN GUARD FENGE- TYPE 3. 


as shown. All drift bolts 2 
Fill fo be rock. 


U.S.BUREAU OF PUBLIG ROADS 
MISCELLANEOUS 


STANDARD STRUCTURES 


Miscellaneous standard structures 95762°—26. (Follows p. 37.) No. 4 
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0.4 "height, 1-6 Min os 


















ee y % 
ioe 40 6] Ne 
, : " = : Note: 
Where peer ane 
headwa{| may be 


omitted at outlet 
and culvert extena- 
ed beyond toe o slope 







Note: 


Dimensions of inlet 
vary fo Special con- 
ditions with following 
minimums ie 4-0, tat" 
W= 2:0" F=9" H=D4+I°3 
Gonerete cover may be 
replaced by iron grating 
where nece peat: : 
Reinforcing may be omit-, 
ted in walls lessthan 2-0 


~ 
~ 
~ = 
~ = 


Lapras 










0 4 height, 1-3 Min 
GONGRETE OR CEMENT RUBBLE HEADWALL 





in height. 
4, for 12 pipe 
GONGRETE DROP INLET FOR PIPE GULVERT ve ae iid er 5-6 for I8'pipe 
2-0 Min.or 0.4 height @ y TINS TISTIRSVTSIRT 
Selected 7Srgae  f-—— 40+6— + “71 3¢ 7 


over use 
boulders 
or other a k 

material as oe — 
ordered by Me 

Engineer. 





Goarse 
gravel or 
broken 
stone 

4 or 6 "tile 
Fine gravel 


All logstobeot- 4 [es 
pr broken DRY RUBBLE HEADWALL Sound cedar: where- +f 


Shoulder 





stone " 
6 ever obtainable, or 
TILE UNDERDRAIN Every fourth top log 4« 4 firy all bark to be re- 
x place by 3x18 moved Top logs to b 
‘<< “Fa nde | ‘i to 1O'diam-heased to Ay 


" 


jg a least a 3"face on3 sides 
ee or unsurfaced 3"on 2 sides 
a: and notched on ends of third side. 


Side logs to be hewed on 2 sides, 3 
we min.for ample beartng and notched 
FO : toa depth f Wat each mud sil and 2 
. at each tie log. Mud sills to be not less 
pore fogs of sufficient size may than 6"diam aad notched to a depth of (* 
a Floor to be coyered by o recéive side logs. Tie 


: : +; = 
eX " Sto8 ime : 
ie ere at least I8"of earth C | " logs to be at least 8"indiam., 
2°8"to wi, at 4 “Lid notched fo a depth of 2 
he 5:0" "| e-—-— al on top and bottom to re- ae, 
Os ceive side logs. Tie logs 


’ to extend 3'to S'into _ y, ate 
embankment. ep of 22 U.S. BUREAU OF PUBLIC ROADS 
EN STANDARD 


a, 4: 2) 
ot eae PAVED INLET ——_- PIPEAND LOG CULVERTS 
Span | to 6 ft. 








6-10 -« 


oe, 
a 
1-6 





er 


Standard pipe and log culverts 95762°—26. (Follows p. 37.) No. 5 













Clearance 
Minimum 


14'-0" 


CAMBER DIAGRAM 


RAILING POST Atl AN 


Note:-—Camber at each pane! 
point as given on diagram is 
To be provided for both in 
framing truss members and 





Anchor i acti 
Dowels ! Tension Rods Bolts shitcigla heats =, 
cei is TOP CHORD JOINT-¢ OF SPAN = PONY SPAN THROUGH SPAN 
ent Plate INTERMEDIATE JOINT “Block” SECTION Bee Cie) NOTES 


“Framed” 


Angle nailed 
to chord I 


Ail bearings, especially framed joints to have ful! 
uniform bearing onall surfaces, no clearances to be 
allowed. 

All surfaces in contact to be painted with carbol- 
ineum before assembly and all lumber !n contact 
with either earth or masonry should preferably be 
treated with carbolineum or creosote. 










INTERME 
He Sea tele “hola 5 pager mediate OUTRIGGER Railings are to be of surfaced lumber and painted 
TOP CHORD JOINTS white in conformity to U.S.B.P.R specifications. 
oe iled Plates All truss rods are tobe tightenedup to sive 
ene +2 Bolts initial tension in each and so adjusted that each rod at 
to chord each any panel point Shall have the same fension 





After adjustment all nuts are to be effective! 





ie, eS ee - 
e jG 3 connection checked and exposed threads should be coated with 
aoe Fara seem TS Tension Rods white lead or sraphite paint. 
Cast Iron Shoe TRIGGER Allfumber must be selected for the particular 
‘INTERMEDIATE JOINT Biot cel & Paneer) requirements of each part of the structure 
St9——P-rP Cast iron or cut washers are to be used under 


id 
Lag ron a : all bolt heads and nuts 


“Angie” TOP CHORD SPLICE o 
Pacts sls f = Elevation 
THT 


Stringer 







Angle nailed | 
to chords“ 






We ~ Plan U.S. BUREAU OF PUBLIC ROADS 
fF ¢3->, 3 § "Bolt Hanger LOWER CHORD SPLICE PYFIGAL adgces: 





Anchor Boits—=],] 





Center Support Note: Splice timber is to be No.l clear, Structural grade All surfaces 
"Bent Plate & Block” : PP must be thoroughly painted, according to specifications, before HOWE TRUSS FRAMING 
LOWER LATERAL CONNECTIONS assembling. Splice pieces must be of full thickness and framed 


with square shoulders and with all surfaces in full contact. 


a) 


Typical types of Howe truss framing 95762°—26. (Follows p. 37.) No. 6 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
BUREAU OF PUBLIG ROADS 


STANDARD GROSS SECTION 


FOREST HIGHWAYS 
AS REVISED FOR 1926 CONSTRUCTION 


DISTRICT NO.....STANDARD ROADWAY. .-..- 

































STANDARD 
MIS pres 2 rok Soe Sada ROADWAY | £UT |SWEHL Pel salsc. 
HATIONAL FOREST..-.-----------------. a hie Fi fate fs 
ee rte [14 [18 | 19 }20[ 9 [10 
ae ere ee | 16 [20] 21 jez{io |i | 
Standard Roadways are as designated in the table and ee] fe 














imply the corresponding dimensions shown in the table. 


\ 
\ Slope as staked < 
<—s : P Profile Grade 
ees =a 
\ S 
N aie 
bat | Finished Grade 
isae . Top Course 
A, 
ag 


CRUSHED ROCK,CRUSHED GRAVEL OR OTHER SURFACE COURSE 


Finished Grade Slope Zber foot 





Profile Grades 





24' Minimum 
TURNPIKE SECTION © 


Finished Grade 


UNSURFACED SECTION 


All Curves are to be widened and superelevated as per instructions. 

Where drainage conditions require larger side ditches the necessary widening shall be done. 
In thru cuts on sidehill location where there will be little drainage to care for, the outside 
three (3) foot shoulder of the adjacent fill shall be carried through with a one (!) foot ditch: 
In cuts on rolling terrain and light grading carry through the three (3) foot shoulders of 
the adjacent fills with additional side ditches as necessary for drainage conditions. 
Increase or decrease thickness of surfacing as local conditions may require. 










CRUSHED ROCK 


OR 
CRUSHED GRAVEL 
ay ede ied oa COURSE) 
S per Specifications 
One Course --= = Ceeea) 
Top Course----((_inches]} 


APPROVED Cee ee MALE on ere 
Base Course---[__inches] ° 


CHIEF ENGINEER 


Standard cross sections for forest highways 


40 INSTRUCTIONS TO CHIEFS OF PARTY 





UNITED STATES DEPARTMENT OF AGRICULTURE 
BUREAU OF PUBLIC ROADS 


STANDARD GROSS SECTION 


MAJOR FOREST DEVELOPMENT ROADS 
AS REVISED FOR 1926 CONSTRUCTION 







wen ee a a a an wee ae ew ee ee ee 









Standard Roadways are as designated in the table and 
imply the corresponding dimensions Shown in the table. 









Profile Grade 






hed Grade 
Top Course 






CRUSHED ROCK,CRUSHED GRAVEL OR OTHER SURFACE COURSE 


Finished Grade Slope per foot 








Siope 3'per foot? Slope ber foot 








24'Minimum 
TURNPIKE SECTION 


«Finished Grade 






UNSURFACED SECTION 


All Curves are to be widened ‘and superelevated as per instructions. : ; 
Where drainage conditions require larger side ditches the necessary widening shall be done. 

In thru cuts on sidehill location where there will be little drainage to care for, the outside 
three(3) foot shoulder of the adjacent fill shall be carried through with a one (i) foot ditch. 
Incuts on rolling terrain and light Srading. carry through the three (3) foot shoulders of 
the adjacent fills with additional side ditches as necessary for drainage conditions, _ 

Increase or decrease thickness of surfacing as local conditions may require, 













CRUSHED ROCK 
OR 


CRUSHED GRAVEL 
(OR OTHER SURFACE COURSE) 
(AS per Specifications) 
One Course ---- [__inches] 
Top Course ----{__inches] 
Base Course - ~—[__inches ] 
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Standard cross sections for major forest development roads 


BUREAU OF PUBLIC ROADS 4] 
ADDITIONAL POINTS 


To comply with recommendations of the subcommittee on 
Control of the Board of Surveys and Maps of the various Fed- 
eral Department, the following additional instructions will be 
followed : 

1. Where possible use as reference marks for transit points a 
spike driven through a metal washer outside the zone of dis- 
turbance and as near on level with final grade of P. I. as 
may be. 

2. Mark permanently by iron pin not less than 1 ineh in 
diameter, or by equivalent marker, beginning and end of each 
survey and triple reference same. 

3. Where possible, without undue expense, tie beginning and 
end of every survey to any existing surveys in the vicinity, 
and mark junction point as directed under 2, and determine 
and record the angle of intersection of the two lines. 

4. Calculated bearings recorded for check on plans shall be 
true bearings. Show both true north point and magnetic de- 
flection on each sheet of finished tracing. 

5. Show on tracing stationing of both ends of all important 
bridges built or to be built on the line. 

6. In coast country reference levels also to any United States 
Geodetic Survey bench available; secure in advance bulletin 
from Geodetic Survey or Geological Survey in Washington for 
spirit level results in the State in which survey is made to 
facilitate determination of true elevations, and secure also in 
advance necessary tables or data for determining true north 
from Polaris or the sun. 


AMENDMENTS 


These instructions may from time to time be amended and 
in such instances you will be furnished the necessary correc- 
tions to be inserted as a part of these instructions. 
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